Indocarbazostatins C (3) and D (4), new inhibitors of NGF-induced neurite outgrowth were isolated from culture broth of a mutant strain, Streptomyces sp. MUV-6-83. The structural elucidation of 3 and 4 revealed that these inhibitors were methyl ester analogs of the corresponding ethyl ester compounds, indocarbazostatin (1) and indocarbazostatin B (2), respectively.
In our screening program designed to discover new inhibitors from microbial products, we reported indocarbazostatin (1) and indocarbazostatin B (2) as novel inhibitors of NGF-induced neuronal differentiation in PC12 cells.1-3) To study the biosynthesis of indocarbazostatins, we attempted to obtain high-producing mutants of
Streptomyces sp. TA-03042) that produced 1 and 2. As a result, we found a high-producing mutant, Streptomyces sp.
MUV-6-83, which produced new analogs, Indocarbazostatins C (3) and D (4) together with 1 and 2 ( Fig. 1) . In this paper, we report breeding of the producer of 1 and 2, production of 3 and 4 by using the mutant, effectiveness of addition of tryptophan and Diaion in the production of indocarbazostatins, isolation of 3 and 4, and biological activity of these molecules.
Materials and Methods

Chemicals
Indocarbazole antibiotic, K-252a, was purchased from CosmoBio Inc. All other chemicals were purchased from Nakarai Tesque (Kyoto, Japan). 
Mutation and Production of Indocarbazostatins C (3) and D (4)
Mutation of the producing strain, Streptomyces sp.
TA-04032) was achieved by irradiating UV light (253.7nm)
for 90 seconds at a distance of 25cm under a UV lamp.
Lethal rate was around 99.95-99.91%. A high-producing mutant was selected after irradiation and mutated again using the same method. After mutation of each isolated mutant was repeated 6 times, we finally obtained a highproducing mutant strain, Streptomyces sp. MUV-6-83. The productivity of indocarbazostatin (1) and indocarbazostatin B (2) was improved 2.5-fold and 8.5-fold, respectively.
We also tested the effectiveness of the addition of tryptophan and Diaion HP-20, since L-tryptophan was The isolation procedure is shown in Fig. 3 . A culture broth (7 liters) of Streptomyces sp. MUV-6-83 mutant was separated into mycelium and supernatant broth after centrifuging. The mycelium and solids were extracted with acetone, and the extract was concentrated in vacuo. To the residue water was added, and the mixture was extracted with the same volume of CHCl3. The organic layer was evaporated in vacuo to afford 5.61g of a crude oil. The crude oil was subjected to silica gel column chromatography with hexane-acetone (3:2) as an elution solvent. Indocarbazostatins were monitored by their yellow color on the TLC plate and a similar UV pattern to that of array detector. The fractions which showed similar UV patterns were concentrated to give 0.7g of a yellow syrup which was applied to silica gel chromatography with 1 and 2 (Fig. 4) . The 1H and 13C NMR assignments of 3 and 4 are listed in Table 2 respectively under the experimental conditions (Table 3 ).
The most effective inhibitor was 1, followed by 3; both containing the 8-NH2, whereas analogs, 2 and 4, showed rather weak activities. However, methyl analog (4) was more effective than ethyl analog (2) under these experimental conditions. Recently, GRINGRICH et al. 
